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Objective: To investigate the construct validity of the Short
Form-36 (SF-36) Health Survey questionnaire in obese pa-
tients.
Research Methods and Procedures: Our series consisted of
1735 obese patients (age, 44.7  11.0 years; 1346 women)
consecutively enrolled in the QUOVADIS study, an obser-
vational multicenter study of obese treatment-seeking out-
patients. The construct validity of the SF-36 was assessed
by main component analysis. Age-, gender-, and education-
adjusted general linear models were used to investigate the
relationship between BMI and SF-36 domains or factors
identified by main component analysis.
Results: BMI was significantly associated with poor health-
related quality of life in all eight SF-36 domains, and the
strongest association was observed with physical activity.
Main components analysis generated a six-factor solution
explaining 59% of the observed variance. BMI was strongly
associated with factors based on the loading of items re-
garding the physical activity domain and factors based on
role-physical and role-emotional items or general health and
bodily pain items. In contrast, mental health-, vitality-, and
social functioning-based factors were not related to BMI.
Discussion: In obese treatment-seeking outpatients, the
clustering of SF-36 items in main components is not sig-
nificantly different from the domain-based approach gener-
ally used, thus confirming the robustness of such a generic
questionnaire in this specific condition. However, the pecu-
liar clustering of some SF-36 items and their relationship
with BMI suggest that the health-related quality of life
profile of subjects belonging to that population may be
better described with alternative aggregations of the SF-36
items or with disease-tailored questionnaires.
Key words: construct validity, Short Form-36 Health
Survey, health-related quality of life, observational
study, main component analysis
Introduction
Obesity is a complex, multifactorial disease whose etiol-
ogy involves genetic, metabolic, social, behavioral, and
cultural factors (1). Several studies have shown that obesity
has a significant impact on morbidity and mortality, as well
as psychosocial well-being and quality of life, thus yielding
the measurement of health-related quality of life (HRQL),1
an emerging topic in obesity studies (2).
Available evidence suggests that the Short Form-36 (SF-
36) Health Survey questionnaire (3) is a valid generic mea-
sure for rating HRQL in several research fields on the basis
of its good construct validity, high internal consistency, and
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high test-retest reliability (4–6). Furthermore, the SF-36
Health Survey is easy to administer and to compile for
respondents, has extensive psychometric validation, and is
responsive to treatment in several medical conditions, in-
cluding obesity (7). A lot of studies have been carried out in
obese patients using the SF-36 Health Survey questionnaire,
but results are not unequivocal. When tested by the SF-36
Health Survey, HRQL was shown to be impaired with the
severity of obesity among individuals seeking non-surgical
weight loss treatment, with the most obese individuals hav-
ing the poorest quality of life (8) and obese persons report-
ing pain showing the greatest impairments (9). Fontaine et
al. (8) reported that obese participants in an outpatient
weight loss program scored significantly lower than healthy
subjects on all eight domains of the SF-36 Health Survey,
thus suggesting an unspecific interaction between obesity
and HRQL. Yancy et al. (10), however, showed that in-
creasing BMI affected mainly physical activity and bodily
pain (BP) domains, and Doll et al. (11) showed that obesity
had a particularly negative impact on physical well-being.
In an Italian series, reduced scores on the SF-36 Health
Survey in obesity were also related to psychological distress
(12) and binge eating (13).
Because the SF-36 Health Survey has been developed
and validated in a general population (3,5,14,15), we can
expect the existence of an obesity-specific hierarchy of
cumulatively considered SF-36 Health Survey items that
might help to clarify the real impact of obesity on HRQL.
The QUOVADIS program is an observational multicenter
study aimed specifically at measuring the burden of obesity
and its complications on HRQL and psychological distress
(14). It represents a valuable opportunity to investigate this
issue in a large population sample of obese subjects seeking
medical treatment at medical centers. We investigated the
internal structure of the SF-36 Health Survey scale to as-
certain the existence of distinctive HRQL multiple dimen-
sions, i.e., different combinations of items, in this popula-
tion, and to investigate their relationship with BMI. If
distinctive multiple dimensions were present inside the
SF-36 Health Survey in this specific setting, then the effects
of obesity on HRQL would be different from those observed
on the basis of the classical SF-36 Health Survey 8 domain
scores.
Research Methods and Procedures
Patients
The present report uses data from the QUOVADIS study,
which has been described in detail elsewhere (16). Briefly,
during the years 1999 to 2000, 25 Italian centers with
specific interest in clinical research consecutively enrolled
treatment-seeking obese patients (BMI  30 kg/m2) in the
study. The enrollment period was preceded by two meetings
of the steering committee and by a general investigators’
meeting to decide selection criteria and to agree on data
collection and management of patients. All obese subjects
seeking treatment were eligible for the study, provided that
they were not on active treatment for obesity at the time of
enrollment, were in the age range between 20 and 65,
agreed to fill out a package of self-administered question-
naires, and signed an informed consent to participate.
History taking and clinical examination were performed
by means of a predefined checklist agreed upon by all
participants. The Case Report Form included information
on civil and educational status, personal and family history
of metabolic and cardiovascular diseases, and previous and
current pharmacological treatment. To expedite handling of
data, the study was totally web-based through an extranet
system provided by CINECA (Casalecchio di Reno, Italy),
using the Advanced Multicenter Research methodology de-
veloped by CINECA as a result of an extensive cooperation
among clinicians, statisticians, and informatics. The man-
agement of all the data was performed by standard web
browsers, and the quality level was guaranteed by upfront
quality controls (on the client side) and consistency checks
(on the server side). Overall, 1944 obese patients were
enrolled in the study period, but complete data for the
present study were available in only 1735 cases. On enroll-
ment, all subjects signed an informed consent to take part in
the study, which was approved by the Ethical Committee of
the coordinating center (Bologna) and by Institutional Re-
view Boards of individual local centers.
Definition of the Outcome
The main outcome of the study was HRQL, measured by
the SF-36 Health Survey questionnaire (3,5). SF-36 is a
36-item questionnaire measuring subjective health status.
Response items are usually arranged in eight domains re-
flecting physical and mental HRQL: physical functioning,
role limitations (because of physical problems), BP, general
health (GH), vitality (VT), social functioning (SF), role
limitations (because of emotional problems), and mental
health (MH).
Measurements
Body weight was measured in light clothing and without
shoes to the nearest 0.5 kg. Height was measured to the
nearest 0.5 cm. BMI was calculated as weight (in kilo-
grams) divided by squared height (in meters). Other vari-
ables specifically considered in the analysis were age, gen-
der, and education.
Analytic Approach
First, age-, gender-, and education-adjusted general linear
model analysis was performed to obtain a deconfounded
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estimate of the relationship between BMI and the classical
eight domains of the SF-36 Health Survey.
The construct validity of the SF-36 Health Survey scale
was then assessed by the main component analysis (17). As
a first step, we tested the appropriateness of the main
component analysis by the Kaiser-Meyer-Olkin Measure of
Sampling Adequacy and the Bartlett’s test of sphericity
(18). Commonalities (the squared multiple correlation co-
efficients between a variable and all other variables) were
assumed to reflect the strength of the linear association
among the variables.
The basic assumption of factor analysis is that complex
phenomena, such as the SF-36-based profile of quality of
life, can be explained by underlying dimensions or factors.
Factors corresponding to a set of closely interrelated SF-36
Health Survey items were identified by the main component
analysis (factor extraction). The component matrix was
obtained, and then a rotated component matrix was derived
through an oblique rotation. The component matrix repre-
sents the crude relationship between the factors and the
individual SF-36 Health Survey items, but it fails to disclose
an easily interpretable pattern of correlation because many
items have moderate size correlations with most factors. In
contrast, the oblique rotation simplifies the relationship
between individual items and factors by minimizing the
number of SF-36 Health Survey items having loadings on a
factor. The rotation phase makes the initial matrix easier to
interpret, grouping SF-36 Health Survey items to identify
factors corresponding to well-defined dimensions of HRQL.
The strength of the relationship between factors and items
was assumed to be directly proportional to the magnitude of
the coefficient relating individual items to the extracted
factor. Furthermore, the oblique rotation provides a measure
of correlations among factors.
We identified factors to be retained in the final model on
a graphical plot of explained variance by corresponding
factor; retained factors can be recognized as those preceding
the boundary between factors explaining large and small
proportions of variance (17). A scale that explains most of
the observed variance by a few factors has a solid internal
structure; i.e., chance variations are unlikely to confound the
interpretation of the differences observed both within and
between groups.
The crude prevalence of impaired HRQL in factors iden-
tified by main component analysis (i.e., the prevalence of
the poorest score for each item having loading with a given
factor) in relation to different BMI levels was evaluated by
cross-tabulations and Pearson’s 2. Finally, the association
between BMI and factors identified with main component
analysis was investigated by age-, gender-, and education-
adjusted general linear model analysis. All analyses were
performed using SPSS version 10.0 (SPSS Inc., Chicago,
IL).
Results
General characteristics of the population studied are re-
ported in Table 1. The majority of patients were women,
and 32% of patients had severe obesity with a BMI  40
kg/m2.
BMI was significantly associated with poor HRQL in all
SF-36 Health Survey domains; the strongest association was
observed with physical activity, whereas the weakest one
was found with role-emotional (Table 2).
A main component analysis was feasible in our popula-
tion. The high Kaiser-Meyer-Olkin measure of sampling
adequacy (0.9) confirmed the hypothesis that the correla-
tions between pairs of variables could be explained by the
other variables. The highly significant Bartlett’s test of
sphericity (p  0.001) denied that the item correlation
matrix was an identity matrix. Main components and ex-
plained variance are reported in Table 3, and a six-factor
solution explaining 59% of the observed variance was gen-
erated.
Table 4 shows the rotated component matrix and total
variance explained by Factors 1 to 6 in the whole group.
Factors 2 and 6 were based on the loading of items regard-
ing the SF-36 Health Survey physical activity domain. In
particular, items exploring the performance in vigorous
activities and complex movements had a separate loading
on Factor 6. Items exploring role-physical and role-emo-
tional had loading on Factor 3, while those exploring GH
and BP had loading on Factor 4. Factor 1 had loading with
negative items of MH (Have you been very nervous? Have
you felt so down in the dumps that nothing could cheer you
Table 1. Demographic and anthropometric charac-
teristics of the population studied
N  1735
Age (years) 44.7 11.0
Gender (females) 1346 (77.6)
Education
Illiterate 31 (1.8)
Primary school 283 (16.3)
Secondary school 568 (32.7)
Commercial or vocational school 709 (40.9)
Academic degree 144 (8.3)
BMI (kg/m2)
30 to 34.9 678 (39.1)
35 to 39.9 497 (28.6)
40 to 44.9 333 (19.2)
45 227 (13.1)
Data are mean  standard deviation or number of cases with
percentage in parentheses.
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up? Have you felt downhearted and depressed?) and VT
domains (Did you feel worn out? Did you feel tired?).
Factor 5 had loading with positive items exploring SF, MH
(Have you felt calm and peaceful? Have you been happy?),
and VT (Did you feel full of life? Did you have a lot of
energy?).
The crude prevalence of impaired HRQL in Factors 2 and
6 was strongly associated with increasing BMI, and a sim-
ilar linear trend was observed when considering Factors 3
and 4 (Figure 1). Adjusted analysis confirmed that BMI was
strongly associated with Factor 6 (F value, 35.482) and
Factor 2 (F value, 20.407) and with Factors 3 and 4. On the
other hand, Factors 1 and 5, i.e., items exploring MH, VT,
and SF, did not show any significant correlation with BMI
(Table 5).
Discussion
Generic scales for HRQL measurement are designed to
be a reference instrument, allowing a disease to be situated
in relation to all other diseases, and can be used to compare
obesity and its consequences with other chronic diseases. In
contrast, disease-specific scales are conceptualized and op-
erationalized to emphasize elements that discriminate a
given population from a control or general population. In
view of its characteristics, an obesity-specific instrument for
measuring HRQL can be used only to assess differences in
HRQL within the obese population (19,20). Results from
the present study are somewhat in agreement with the
hypothesis that a complementary approach based on both
generic and specific instruments would better define the
impact obesity has on HRQL and seems to be recommend-
able (20).
The pattern of segregation of SF-36 Health Survey items
deserves consideration. The items exploring physical activ-
ity were segregated in two main components, based on
vigorous activities and complex movements (Factor 6) and
all other physical activities (Factor 2), respectively. This
particular clustering of physical activity items may corre-
spond to different degrees of obesity-related physical im-
pairment, with less impaired patients having limitations
only in highly demanding physical activities and, at the
opposite extreme, more impaired patients having limitations
in mild-to-moderate physical functions having load on Fac-
tor 2. These findings might have important implications for
the management of obese patients because they identify
Table 2. Multivariable general linear model* for the
relationship between SF-36 Health Survey scores and
BMI
SF-36 scores
BMI
F
Adjusted
R2 p
Physical activity 59.210 0.12 0.001
Physical role 14.912 0.03 0.001
Pain 12.156 0.02 0.001
GH 18.762 0.04 0.001
VT 5.819 0.01 0.001
Social activity 4.879 0.01 0.001
Emotional role 3.068 0.01 0.016
MH 4.250 0.01 0.002
SF-36, Short Form-36; GH, general health; VT, vitality; MH,
mental health.
* After adjusting for age, gender, and education.
Table 3. Main components identified by factor analysis and percentage of variance explained in patients studied
Component
Initial Eigenvalues Extraction sums of squared loadings Rotated sums
of squared
loadings:
totalTotal
Variance
(%)
Cumulative
(%) Total
Variance
(%)
Cumulative
(%)
1 11.253 32.151 32.151 11.253 32.151 32.151 6.187
2 3.530 10.087 42.238 3.530 10.087 42.238 6.449
3 1.898 5.422 47.660 1.898 5.422 47.660 6.947
4 1.661 4.746 52.406 1.661 4.746 52.406 5.215
5 1.286 3.675 56.081 1.286 3.675 56.081 5.870
6 1.084 3.097 59.178 1.084 3.097 59.178 2.445
Only factors preceding the boundary between factors explaining large and small fractions of the global variance in Short Form-36 Health
Survey are reported. Extraction method: main component analysis.
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Table 4. Rotated structure matrix in the population studied
Items
Factor
1 2 3 4 5 6
1. In general, would you say your health is: 0.319 0.356 0.330 0.708 0.345 0.281
3. The following questions are about activities
you might do during a typical day. Does your
health now limit you in these activities? If so,
how much?
a. Vigorous activities, such as running, etc. 0.108 0.287 0.276 0.257 0.389 0.610
b. Moderate activities, such as moving a table,
etc. 0.235 0.673 0.383 0.356 0.225 0.381
c. Lifting or carrying groceries 0.302 0.633 0.353 0.357 0.138 0.454
d. Climbing several flights of stairs 0.296 0.632 0.309 0.238 0.191 0.559
e. Climbing one flight of stairs 0.286 0.750 0.282 0.251 0.007 0.324
f. Bending, kneeling, or stooping 0.228 0.556 0.301 0.273 0.189 0.569
g. Walking more than a mile 0.250 0.755 0.296 0.302 0.200 0.338
h. Walking several hundred yards 0.202 0.872 0.247 0.271 0.133 0.009
i. Walking 100 yards 0.178 0.828 0.225 0.258 0.009 0.004
l. Bathing or dressing yourself 0.146 0.696 0.286 0.255 0.106 0.006
4. During the past 4 weeks, how much of the
time have you had any of the following
problems with your work or other regular
daily activities as a result of your physical
health?
a. Cut down on the amount of time you spent
on work or other activities 0.125 0.351 0.739 0.327 0.161 0.008
b. Accomplished less than you would like 0.355 0.251 0.795 0.290 0.295 0.241
c. Were limited in the kind of work or other
activities 0.220 0.341 0.779 0.380 0.153 0.235
d. Had difficulty performing the work or other
activities (for example, it took extra effort) 0.381 0.258 0.725 0.343 0.242 0.300
5. During the past 4 weeks, how much of the
time have you had any of the following
problems with your work or other regular
daily activities as a result of any emotional
problems (such as feeling depressed or
anxious)?
a. Cut down on the amount of time you spent
on work or other activities 0.323 0.297 0.711 0.207 0.375 0.158
b. Accomplished less than you would like 0.460 0.169 0.705 0.180 0.408 0.006
c. Did work or other activities less carefully
than usual 0.496 0.140 0.564 0.137 0.438 0.144
6. During the past 4 weeks, to what extent has
your physical health or emotional problems
interfered with your normal social activities
with family, friends, neighbors, or groups? 0.572 0.266 0.500 0.317 0.595 0.007
7. How much BP have you had during the past 4
weeks? 0.452 0.295 0.453 0.614 0.189 0.346
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clusters of items/functions that are lost or retained together.
Theoretically, selected patients might regain a cluster of
functions by a dedicated intervention. Thus, specific phys-
ical activity programs may be tailored to regain or maintain
highly demanding physical functions or to approach wider
defects of mild and moderate physical activities (21). Fur-
thermore, identifying patients with a greater impairment in
mild and moderate physical activities could have some
prognostic relevance, considering the importance of a reg-
ular physical exercise in the treatment of obesity and in
weight loss maintenance (22).
Role limitations because of physical or emotional prob-
lems were aggregated in a single main component (Factor
3), as were items exploring GH and BP (Factor 4). Although
it has been suggested that comorbidity may be a confound-
ing variable in the association between BMI and emotional
well-being (11), in a recent study, patients with obesity had
significantly lower physical and emotional performance
Table 4. Rotated structure matrix in the population studied (Continued)
Items
Factor
1 2 3 4 5 6
8. During the past 4 weeks, how much did pain
interfere with your normal work (including
both work outside the home and housework)? 0.484 0.390 0.581 0.642 0.230 0.290
9. These questions are about how you feel and
how things have been with you during the past
4 weeks. For each question, please give the
one answer that comes closest to the way you
have been feeling. How much of the time
during the past 4 weeks:
a. Did you feel full of life? 0.412 0.140 0.342 0.306 0.788 0.008
b. Have you been very nervous? 0.710 0.200 0.294 0.212 0.444 0.144
c. Have you felt so down in the dumps that
nothing could cheer you up? 0.701 0.330 0.385 0.290 0.537 0.167
d. Have you felt calm and peaceful? 0.522 0.127 0.306 0.299 0.767 0.003
e. Did you have a lot of energy? 0.416 0.193 0.386 0.337 0.729 0.257
f. Have you felt downhearted and depressed? 0.718 0.291 0.375 0.293 0.601 0.010
g. Did you feel worn out? 0.787 0.282 0.347 0.272 0.295 0.122
h. Have you been happy? 0.296 0.119 0.261 0.239 0.832 0.002
i. Did you feel tired? 0.733 0.259 0.367 0.282 0.350 0.249
10. During the past 4 weeks, how much of the
time has your physical health or emotional
problems interfered with your social activities
(like visiting friends, relatives, etc.)? 0.549 0.306 0.433 0.310 0.600 0.004
11. How TRUE or FALSE is each of the
following statements for you?
a. I seem to get sick a little easier than other
people 0.316 0.274 0.299 0.689 0.244 0.006
b. I am as healthy as anybody I know 0.004 0.160 0.165 0.653 0.142 0.002
c. I expect my health to get worse 0.173 0.229 0.185 0.411 0.376 0.160
d. My health is excellent 0.289 0.291 0.350 0.760 0.410 0.264
Extraction method: main component analysis. Rotation method: Oblimin with Kaiser normalization. The greatest loading is reported in
boldface to show the relationship with the main components.
Question 2 of the Short Form-36 was not considered in the analysis because it is a summary item and is not included in the eight domain
scores.
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than those who were normal weight, and such lower scores
were seen even for persons without chronic comorbidities
(23). These and our findings suggest that it may be difficult
to disentangle physical and emotional effects of increasing
BMI in a population of obese treatment-seeking patients
when using a generic instrument for measuring HRQL.
Furthermore, the greater prevalence of anxiety and depres-
sive symptoms is a well-known feature of obese patients
(24), and these problems may contribute to the parallel
increase of the obesity-related physical and emotional role
limitations. More simply, patients were not able to distin-
guish the actual difference between the different items ex-
ploring physical and emotional concepts in the context of a
quite long survey they were asked to complete.
The aggregation between pain and GH perception in a
single main component is less unexpected for several rea-
sons; first of all, both scales pertain to the domain of
physical health; then, BP is an important correlate of the
subjective perception of health status (25); and finally, body
weight is associated with disability, depression, and poor
physical function in chronic pain patients (26), and pain is
qualified as a strong covariate of obesity with a significant
burden on functional health status and subjective well-being
(27).
Finally, the VT, SF, and MH domains had loading on
Factors 1 and 5. These results suggest that items regarding
these three SF-36 Health Survey domains may have a re-
duced discriminatory capacity in this population of obese
outpatients due to the generic approach of the scale referring
to a universal and normative concept of the good mental and
social functioning (20). Taking into account real situations
experienced by the obese patient, as can be obtained when
using a specific instrument for HRQL measurement, could
herald different results and may contribute to a better def-
inition of the relationship between increasing BMI and
psychological-social well-being.
The relationship between the severity of obesity and
HRQL was clearly different when considering SF-36 Health
Survey domains or the results of the main component anal-
ysis, with all domains significantly affected in the first case
and only main components regarding physical aspects, BP,
GH, and role-emotional significantly related to BMI in the
second one. This finding suggests a plausible explanation
for the apparent discrepancy among results obtained in
previous studies (8,10,11,23); at least in a population of
obese treatment-seeking patients, the relationship between
increasing BMI and HRQL could be affected by the partic-
ular internal structure of the SF-36 Health Survey scale. Our
results are also in agreement with previous studies suggest-
ing that the impairment in quality of life in obese patients
increases together with obesity severity, but it affects
mainly the physical consequences of the disease (10,11),
whereas the lack of correlation between BMI and psycho-
logical-social repercussion could be ascribed to a process of
adaptation to the social environment (20).
Our study has some limitations. First, because only obese
patients were enrolled, we cannot compare the construct
validity of SF-36 Health Survey in obese patients with that
in normal-weight and overweight subjects. Furthermore, our
results have been obtained in a population of obese patients
seeking medical treatment and cannot be inferred to the
whole population of obese patients. Indeed, HRQL varies
significantly across treatment modalities, with non-treat-
ment-seeking patients having the best and patients seeking
surgical treatment having the worst HRQL (28). However,
patients seeking medical treatment in community programs
have significantly impaired HRQL when compared with
non-treatment seekers (28–30). Thus, results from the
Figure 1: Crude prevalence of impaired HRQL in main compo-
nents in relation to BMI. (Factor 1, items 9, b, c, f, g, and i; Factor
2, items 3, b to e and g to l; Factor 3, items 4, a to d and 5, a to
c; Factor 4, items 1, 7, 8, and 11, a to d; Factor 5, items 6, 9a, d,
e, h, and 10; Factor 6, items 3, a and f. * p for linear trend 0.001.
Table 5 Multivariable general linear model* for the
relationship between main components identified by
factor analysis and BMI
SF-36
scores
BMI
F Adjusted R2 p
Factor 1 0.695 0.003 0.595
Factor 2 20.407 0.08 0.001
Factor 3 8.381 0.01 0.001
Factor 4 5.977 0.01 0.001
Factor 5 0.535 0.002 0.710
Factor 6 35.482 0.10 0.001
SF-36, Short Form-36.
* After adjusting for age, gender, and education.
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present study suggest that health care professionals involved
in the medical treatment of obese treatment-seeking outpa-
tients should be aware of the possible implications of mea-
suring HRQL with SF-36 Health Survey. Finally, we did not
consider a measure of comorbidity in the present study, and
we cannot rule out that overall comorbidity or select co-
morbid conditions may affect the construct validity of the
SF-36 Health Survey or the relationship between BMI and
main components. Future studies in this field should take
into account the coexistence of disabling conditions, such as
congestive heart failure and chronic obstructive pulmonary
disease, which may significantly affect the relationship of
BMI with either the derived factors or the traditional SF-36
subscales.
In conclusion, the main finding from this study is that in
a very specific outpatient sample of obese treatment-seeking
patients, the clustering of SF-36 Health Survey items in
main components is not significantly different from the
domain-based approach generally used, thus confirming the
robustness of such a generic questionnaire in this specific
condition, too. Despite that, the peculiar clustering of some
of the SF-36 items within this sample and the relationship
between increasing BMI and HRQL do have a distinctive
feature, suggesting that the HRQL profile of subjects be-
longing to that population may be better described with
alternative aggregation of the SF-36 Health Survey items or
with disease-tailored questionnaires.
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